Silicon Photomultipliers (SiPMs) are well established photo-detectors sensitive to blue-green light. Each device consists of a matrix of tiny passive-quenched Geiger-mode avalanche photodiodes connected in parallel. The high current signal due to the Geiger-mode operation, the low power consumption, the compactness of the device and the operability in magnetic fields have all contributed to make the SiPM the photosensor of choice for many future high energy particle detectors, like the highly granular hadronic calorimeters designed for Particle Flow application. Typical parameters characterizing the performances of SiPMs are gain, dark count rate, optical cross-talk, temperature dependence and linearity range. For the application in granular calorimetry, the response of a single calorimeter cell (plastic scintillator coupled to a SiPM) to a minimum ionizing particle (MIP) is a crucial parameter, as well as the homogeneity of the response across the cell itself and the reproducibility for the production of a large number of cells. In addition to that, due to the high total doses forseen for future collider experiments, the radiation tolerance has recently become an important figure of merit for the evaluation of these devices for high energy particle physics application. Within the framework of CALICE collaboration, our group has characterized SiPMs from various producers, in order to enhance the single cell performances of an highly granular analog hadron calorimeter, with particular emphasis on improving the linearity of the response, ensuring environmental stability, calibration portability and reducing the parameters spread among the different channels. As an outcome, 1200 new plastic scintillator tiles coupled with KETEK PM1125 SMD SiPM have been commissioned, characterized and mounted on calorimeter modules: details and results of the characterization procedure, together with the performances of the new tile and SiPM design will be discussed. The radiation tolerance to X-ray of four different SiPM models from KETEK is under investigation. The entity and the type of damage caused by irradiation of the devices exposed to 20 kGy will be presented.
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